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DEVICE AND METHOD

(67)  The present technology relates to a communi-
cation control apparatus and a method, and a wireless
communication apparatus and a method thatenable data
that has failed to be demodulated to be retransmitted with
higher reliability.

A communication control apparatus that functions
as AP1 causes a first wireless communication apparatus

COMMUNICATION CONTROL DEVICE AND METHOD, AND WIRELESS COMMUNICATION

thatfunctions as AP2 to hold a Data signal including data,
and causes the first wireless communication apparatus
to operate to transmit the Data signal to a second wireless
communication apparatus that functions as STA upon
receipt of a transmission request. The present technol-
ogy is applicable to a wireless communication system.
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Description
TECHNICAL FIELD

[0001] The present technology relates to a communi-
cation control apparatus and a method, and a wireless
communication apparatus and a method, and in partic-
ular, a communication control apparatus and a method,
and a wireless communication apparatus and a method
that enable data that has failed to be demodulated to be
retransmitted with higher reliability.

BACKGROUND ART

[0002] In recent years, due to the spread of wireless
devices, congestion of a wireless network has occurred.
In a congested wireless network, there is a possibility of
the occurrence of a failure in communication due to com-
munication interference. Normally, in wireless communi-
cation, a transmitter transmits again (retransmits) a sig-
nal that a receiver has failed to receive, and therefore
the quality of the communication is guaranteed.

[0003] Itis conceivable thata retransmitted signal also
fails to be received depending on a state of the receiver,
and the quality of communication is not secured. Con-
ceivable examples include a case where the receiver is
receiving interference that the transmitter does not know,
a case where the receiver has moved away from the
transmitter, a case where a capability of the transmitter
to control transmission power or a capability of the re-
ceiver to detect a signal is different from a capability that
the transmitter has assumed so that a modulation
scheme used in a signal is inappropriate, and other cas-
es. Stated another way, a signal interference noise ratio
(SINR) of the retransmitted signal is insufficient in some
cases.

[0004] Patent Document 1 describes a method for es-
tablishing a new communication route by using another
transmitter, and performing communication, in a case
where communication through a certain communication
route has failed in an ad-hoc network in which a plurality
of devices is mutually connected.

CITATION LIST
PATENT DOCUMENT

[0005] Patent Document 1: Japanese Patent Applica-
tion Laid-Open No. 2012-151629

SUMMARY OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION
[0006] However,inthe technology of Patent Document
1, in switching communication routes, connection needs

to be established, and overhead is generated in some
cases. Furthermore, it is difficult to cope with a dynamic
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change.

[0007] The present technology has been created in
view of such a situation, and the present technology en-
ables data that has failed to be demodulated to be re-
transmitted with higher reliability.

SOLUTIONS TO PROBLEMS

[0008] A communication control apparatusin afirst as-
pect of the present technology includes a transmission
control unit that causes a first wireless communication
apparatus to hold a Data signal including data, and caus-
es the first wireless communication apparatus to operate
to transmit the Data signal to a second wireless commu-
nication apparatus upon receipt of a transmission re-
quest.

[0009] A wireless communication apparatus in a sec-
ond aspect of the present technology includes a trans-
mission unit that holds a Data signal including data, and
transmits the Data signal upon receipt of a transmission
request, on the basis of aninstruction of a communication
control apparatus.

[0010] A wireless communication apparatus in a third
aspect of the present technology includes a demodulator
that receives and demodulates a Data signal that has
been transmitted from a communication control appara-
tus, and receives and demodulates information that has
failed to be correctly demodulated, the information being
at least part of information included in the Data signal
that has been transmitted from at least one of the com-
munication control apparatus or another wireless com-
munication apparatus.

[0011] In the first aspect of the present technology, a
Data signal including data is held by a first wireless com-
munication apparatus, and the first wireless communica-
tion apparatus is caused to operate to transmit the Data
signal to a second wireless communication apparatus
upon receipt of a transmission request.

[0012] Inthe second aspect of the presenttechnology,
a Data signal including data is held, and the Data signal
is transmitted upon receipt of a transmission request, on
the basis of an instruction of a communication control
apparatus.

[0013] In the third aspect of the present technology, a
Data signal that has been transmitted from a communi-
cation control apparatus is received, and is demodulated.
Then, information that has failed to be correctly demod-
ulated, the information being at least part of information
included in the Data signal that has been transmitted from
at least one of the communication control apparatus or
another wireless communication apparatus, is received,
and is demodulated.

BRIEF DESCRIPTION OF DRAWINGS
[0014]

Fig. 1 is a diagram illustrating an example of a con-
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figuration of a wireless communication system ac-
cording to a first embodiment of the present technol-
ogy.

Fig. 2 is a diagram illustrating an example of an op-
eration sequence of the wireless communication
system of Fig. 1.

Fig. 3 is a block diagram illustrating an example of
a configuration of a wireless communication appa-
ratus.

Fig. 4 is a flowchart explaining communication
processing of a wireless communication apparatus
that operates as AP1.

Fig. 5 is a flowchart explaining communication
processing of a wireless communication apparatus
that operates as STA1.

Fig. 6 is a flowchart explaining communication
processing of a wireless communication apparatus
that operates as AP2.

Fig. 7 is a diagram illustrating another example of
the operation sequence of the wireless communica-
tion system.

Fig. 8 is a diagram illustrating yet another example
of the operation sequence of the wireless communi-
cation system.

Fig. 9 is a diagram illustrating yet another example
of the operation sequence of the wireless communi-
cation system.

Fig. 10 is a diagram illustrating an example of a con-
figuration of a wireless communication system ac-
cording to a second embodiment of the present tech-
nology.

Fig. 11 is a diagram illustrating an example of an
operation sequence of the wireless communication
system of Fig. 10.

Fig. 12 is a flowchart explaining communication
processing of a wireless communication apparatus
that operates as AP1.

Fig. 13 is a flowchart explaining communication
processing of a wireless communication apparatus
that operates as AP2.

Fig. 14 is a flowchart explaining communication
processing of a wireless communication apparatus
that operates as AP3.

Fig. 15 is a diagram illustrating an example of a con-
figuration of a format used in a Data signal.

Fig. 16 is a diagram illustrating an example of a con-
figuration of a format of a frame in which an Initiation
signal is stored.

Fig. 17 is a diagram illustrating an example of a con-
figuration of a format of a frame in which a Trigger
signal is stored.

Fig. 18 is a block diagram illustrating an example of
a configuration of a computer.

MODES FOR CARRYING OUT THE INVENTION

[0015] Embodiments of the presenttechnology are de-
scribed below. Description will be provided in the order

10

15

20

25

30

35

40

45

50

55

described below.

1. First Embodiment (Example of Unconstrained To-
pology)

2. Second Embodiment (Example of Constrained
Topology)

3. Data Configuration

4. Others

<1. First Embodiment (Example of Unconstrained Topol-
ogy)>

<Example of Configuration of Wireless Communication
System>

[0016] Fig. 1 is a diagram illustrating an example of a
configuration of a wireless communication system ac-
cording to a first embodiment of the present technology.
[0017] A wireless communication system 1 illustrated
in Fig. 1 is configured by connecting a base station AP1,
abase station AP2, and aterminal STA1 through wireless
communication. The wireless communication system of
Fig. 1 is an unconstrained topology wireless communi-
cation system in which each AP operates in an autono-
mous distributed manner and in cooperation with each
other.

[0018] In the wireless communication system 1, the
terminal STA1 is connected as a slave unit of the base
station AP1. The base station AP1 and the base station
AP2 have a mutually communicable positional relation-
ship, and the base station AP2 and the terminal STA1
also have a mutually communicable positional relation-
ship. In Fig. 1, a solid line indicates a state of connection
through wireless communication, and a broken line indi-
cates a state of a mutually communicable positional re-
lationship.

[0019] Note thatinthe wireless communication system
1 of Fig. 1, only two base stations are connected. How-
ever, in practice, a plural number of base stations that is
greater than or equal to two are connected. Furthermore,
in the wireless communication system 1 of Fig. 1, the
base station AP1 is not connected to a terminal, and the
base station AP2 is connected to only one terminal. How-
ever, in practice, the base station AP1 is also connected
to a terminal, and the number of terminals that the base
station AP2 is connected to is not limited to one.

[0020] The base station AP1 includes a wireless com-
munication apparatus 11-1. The base station AP2 in-
cludes a wireless communication apparatus 11-2. The
terminal STA1 includes a wireless communication appa-
ratus 12. Hereinafter, the base stations AP1 and AP2 are
simply referred to as AP1 and AP2, and the terminal
STA1 is simply referred to as STA1.

[0021] In a case where the wireless communication
apparatuses 11-1 and 11-2 do not need to be distin-
guished from each other, the term "wireless communi-
cation apparatus 11" is used. Note that the wireless com-
munication apparatuses 11 and 12 will be described later.
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[0022] AP1 transmits an Initiation signal to AP2. The
Initiation signal is a signal for causing AP2 to operate to
hold a Data signal that AP1 has transmitted to STA1 and
transmit the held Data signal to STA1 upon receipt of a
transmission request from AP1.

[0023] After transmitting the Initiation signal, AP1
transmits a Data signal including data addressed to
STA1. Upon receipt of information that has been trans-
mitted from STA1 and relates to a result indicating suc-
cess or failure in demodulation of the Data signal, AP1
transmits a Trigger signal to AP2. The Trigger signal is
a signal that makes a request to transmit data to be re-
transmitted.

[0024] AP2 receives the Initiation signal, receives the
Data signal on the basis of the received Initiation signal,
and holds the Data signal. In the case of reception of the
Trigger signal from AP1, AP2 transmits a Data signal
including data that is indicated by the Trigger signal and
that a request to transmit has been made, to STA1 on
the basis of the Trigger signal.

[0025] STA1 receives the Data signal, and demodu-
lates the Data signal to obtain data addressed to the local
apparatus. STA1 transmits, to AP1, information relating
to a result indicating success or failure in demodulation
of the Data signal.

[0026] As described above, in the wireless communi-
cation system 1, AP2 is caused to hold a Data signal
including data, and AP2 is caused to operate to transmit
the Data signal upon receipt of a transmission request,
and therefore the data is transmitted. By doing this, data
that has failed to be demodulated on a reception side
can be retransmitted with higher reliability.

[0027] Furthermore, AP1 also transmits data simulta-
neously with transmission performed by AP2, and there-
fore a diversity gain is obtained, and a high signal inter-
ference noise ratio (SINR) can be obtained on the recep-
tion side.

<Example of Operation Sequence>

[0028] Fig. 2is a diagram illustrating an example of an
operation sequence of the wireless communication sys-
tem 1.

[0029] Fig. 2 illustrates operation sequences of AP1
and AP2 serving as a plurality of base stations, and STA1
serving as a slave unit that is connected to AP1.

[0030] Attime t1, AP1 transmits an Initiation signal to
AP2. The Initiation signal includes holding information
for causing AP2 to hold a Data signal.

[0031] The holding information may include holding ID
for identifying a Data signal (described later) including
datatobe held. Furthermore, the holding information may
include information relating to a type of data to be held,
or may include information relating to an amount of data
to be held. The information relating to an amount of data
to be held may be reported by using a bit length or the
number of bytes, or may be specified by the number of
MAC protocol data units (MPDUSs). The Initiation signal
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may include information relating to a period during which
data is held.

[0032] AP2 receives the Initiation signal that has been
transmitted from AP1. At this time, AP2 may transmit an
Ack signal for confirming transmission in response to the
Initiation signal.

[0033] After transmitting the Initiation signal, attime t2,
AP1 transmits a Data signal including data addressed to
STA1.

[0034] The Data signal may be transmitted a certain
time period after the Initiation signal or the Ack signal, or
may be transmitted after a short inter frame space (SIFS)
defined by IEEE 802.11 has passed. The Data signal
may include the holding information included in the Initi-
ation signal. Stated another way, the Data signal may
include information relating to a reportindicating that data
needs to be held, or may include information relating to
holding ID reported by the Initiation signal. These pieces
of holding information may be included in a physical
header of the Data signal. The Data signal may include
information relating to an amount and a type of data in-
cluded in the Data signal, or may include information re-
lating to an identifier of STA1.

[0035] The Data signal may include instruction infor-
mation that causes STA1 to transmit information relating
to a result indicating success or failure in demodulation
to both AP1 and AP2. The instruction information may
be included in Phy Header of the Data signal, or may be
included in MAC Header.

[0036] STA1 receives the Data signal, and demodu-
lates the Data signal to obtain data addressed to the local
apparatus.

[0037] Notethatwhen STA1 is receiving a Data signal,
AP2 detects the Data signal addressed to STA1 that has
been transmitted from AP1, on the basis of the content
of the Initiation signal, and performs holding possibility
determination to determine whether or not the detected
Data signal will be held. AP2 holds the detected Data
signal according to a result of holding possibility deter-
mination.

[0038] Holding possibility determination may be per-
formed on the basis of information relating to a report
indicating that data included in the Data signal needs to
be held, or information relating to holding ID. Holding
possibility determination may be performed on the basis
of whether or not the Data signal includes an identifier of
the local apparatus. Holding possibility determination
may be performed on the basis of information included
in a physical header of the Data signal. Note that in a
case where it has been determined that holding will not
be performed, reception of the Data signal may be
stopped at a point in time of termination of reception of
the physical header.

[0039] Thereafter, at time t3, STA1 transmits, to AP1,
information relating to a result indicating success or fail-
ure in demodulation of the Data signal.

[0040] The information relating to success or failure in
demodulation may be transmitted to AP2, or may be
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transmitted to both AP1 and AP2. The information relat-
ing to a result indicating success or failure in demodula-
tion may be transmitted as a block ack (BA) signal in-
cluding a block ack frame defined by IEEE 802.11.
[0041] AP1 receives the BA signal that has been trans-
mitted from STA1. AP1 determines data to be retrans-
mitted in the Data signal that is indicated by the BA signal
and that STA1 has failed to demodulate. This determi-
nation is performed on the basis of information relating
to an upper limit of the number of times of retransmission
of data, information relating to an allowable delay time,
or information relating to a discarding deadline. The in-
formation relating to an upper limit of the number of times
of retransmission is information indicating an upper limit
ofthe number of times of retransmission. The information
relating to an allowable delay time is information indicat-
ing a delay time that can be allowed. The discarding
deadline is information indicating a deadline for discard-
ing held data.

[0042] AP1 transmits, to AP2, a Trigger signal that
makes a request to transmit data to be retransmitted.
[0043] The Trigger signal includes information for
causing data to be retransmitted to be transmitted. The
Trigger signal includes information that identifies data
serving as a target for a transmission request. The infor-
mation that identifies the data may be a sequence
number defined by IEEE 802.11. The information that
identifies the data may include, for example, information
relating to a different data sequence that is generated
from data, such as a hybrid automatic repeat request
(ARQ).

[0044] The Trigger signal may include information re-
lating to a communication scheme. The information re-
lating to a communication scheme is information relating
to a modulation scheme, an encoding scheme, transmis-
sion power, or precoding.

[0045] The Trigger signal may include information re-
lating to resources. The information relating to resources
may include information relating to frequency resources,
or may include information relating to a center frequency
and a frequency bandwidth. The information relating to
resources may include information relating to spatial
stream resources, or may include information specifying
a specified spatial stream. The information relating to re-
sources may include information relating to non-orthog-
onal multiple access resources, or may include informa-
tion relating to transmission power or information relating
to an interleave pattern. The information relating to re-
sources may include information reporting that the same
resources have been allocated previously.

[0046] The Trigger signal may include information re-
lating to a timing of transmission of data serving as a
target for a transmission request.

[0047] AP2 receives the Trigger signal that has been
transmitted from AP1. At time t5, AP2 that has received
the Trigger signal transmits a Data signal including data
that is indicated by the Trigger signal and that a request
to transmit has been made, to STA1 according to a com-
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munication method and resources that are indicated by
the Trigger signal. Note that Data(re) illustrated in Fig. 2
indicates retransmission of a Data signal.

[0048] AP2 may transmit the Data signal at a timing
indicated by the Trigger signal. AP2 may transmit the
Data signal a certain time period later, for example, at a
timing indicated by the Trigger signal, at a timing of re-
ception of the Trigger signal, or at another timing, or may
transmit the Data signal after the SIFS defined by IEEE
802.11 has passed.

[0049] The Datasignal may include information report-
ing that transmission has been performed on the basis
of the Trigger signal.

[0050] Ina case where the Trigger signal has not been
received during a data holding period that is indicated by
the Initiation signal, AP2 may discard held data.

[0051] Onthe otherhand, AP1 that has transmitted the
Trigger signal may transmit, to STA1, a Data signal in-
cluding data that is indicated by the Trigger signal. The
Data signal may be transmitted in a case where it has
been determined that a probability of STA1 succeeding
in reception of the Data signal will be improved by per-
forming transmission simultaneously with AP2. The Data
signal may be transmitted in a case where it fails to be
confirmed that AP2 is holding data.

[0052] AP1 transmits the Data signal at the same tim-
ing as a timing indicated by the Trigger signal. The Data
signal may be transmitted according to a communication
method and resources that are indicated by the Trigger
signal. The Data signal may include information reporting
that a Data signal including the same data will be trans-
mitted from another wireless communication apparatus
(AP2) on the basis of the Trigger signal.

[0053] STA1 receives the Data signal, and demodu-
lates the Data signal to obtain data addressed to the local
apparatus. Thereafter, attime t6, STA1 transmits, to AP1,
information relating to a result indicating success or fail-
ure in demodulation of the Data signal, for example, as
a BA signal.

[0054] AP1 receivesthe BAsignalthathasbeen trans-
mitted from STA1.

[0055] According to the sequence described above,
data that has been transmitted from AP1 to STA1 and
STA1 has failed to demodulate can be transmitted to
STA1 again with higher reliability.

[0056] Furthermore, in a case where a communication
environment between AP1 and STA1 has deteriorated,
transmission can be performed again by using commu-
nication between AP2 and STA1 in a good environment.
[0057] Moreover, by performing transmission again
from each of AP1 and AP2 to STA1, a diversity gain is
obtained, and a high SINR can be obtained.

[0058] Furthermore, AP2 receives and holds a Data
signal that AP1 has transmitted to STA1. Therefore, AP1
and AP2 can simultaneously perform transmission to
STA1 without performing communication that aims at
sharing, and in other words, without overhead.

[0059] Note that before the sequence of Fig. 2 is start-
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ed, respective wireless communication apparatuses may
mutually perform function correspondence checking for
checking whether or not functions correspond to the se-
quence of the present technology.

<Example of Configuration of Apparatus>

[0060] Fig. 3is ablock diagram illustrating an example
of a configuration of a wireless communication apparatus
11.

[0061] The wireless communication apparatus 11 illus-
trated in Fig. 3 is an apparatus that operates as AP.
[0062] The wireless communication apparatus 11 in-
cludes a control unit 31, a power source 32, and a com-
munication unit 33. The communication unit 33 may be
implemented as an LSI.

[0063] The communication unit 33 transmits and re-
ceives data. The communication unit 33 includes a data
processing unit 51, a wireless control unit 52, a modula-
tor/demodulator 53, a signal processing unit 54, a chan-
nel estimator 55, wireless interface (I/F) units 56-1 to 56-
N, amplifiers 57-1 to 57-N, and antennas 58-1 to 58-N.
[0064] From among the wireless I/F units 56-1 to 56-
N, the amplifiers 57-1 to 57-N, and the antennas 58-1 to
58-N, respective units that have the same branch number
may form a single set, and each of one or more sets may
serve as a component. Note that functions of the ampli-
fiers 57-1 to 57-N may be included in the wireless I/F
units 56-1 to 56-N.

[0065] Note that hereinafter, in a case where the wire-
less I/F units 56-1 to 56-N, the amplifiers 57-1 to 57-N,
and the antennas 58-1 to 58-N do not need to be distin-
guished from each other, the terms "wireless I/F unit 56",
"amplifier 57", and "antenna 58" are appropriately used.
[0066] The control unit 31 includes a central process-
ing unit (CPU), a read only memory (ROM), a random
access memory (RAM), or the like. The control unit 31
executes a program stored in the ROM or the like, and
controls the power source 32 and the wireless control
unit 52.

[0067] The power source 32 includes a battery power
source or a fixed power source, and supplies power to
the entirety of the wireless communication apparatus 11.
[0068] Atthe time of transmission, the data processing
unit 51 generates a packet for wireless transmission by
using data supplied from an upper layer. The data
processing unit 51 performs processing, such as addition
of a header for media access control (MAC) or addition
of an error detection code, on the generated packet, and
outputs data after processing to the modulator/demodu-
lator 53.

[0069] At the time of reception, the data processing
unit 51 performs analysis of a MAC header, detection of
a packet error, reordering processing, or the like on data
supplied from the modulator/demodulator 53, and out-
puts data after processing to an upper layer of the local
unit.

[0070] The wireless control unit 52 transfers informa-
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tion among respective units of the wireless communica-
tion apparatus 11, and controls respective units in the
communication unit 33. The wireless control unit 52 in-
cludes a transmission control unit 61 and a reception
control unit 62.

[0071] At the time of transmission, the transmission
control unit 61 sets a parameter in the modulator/demod-
ulator 53 and the signal processing unit 54, performs
packet scheduling in the data processing unit 51, sets a
parameter in the wireless I/F unit 56 and the amplifier 57,
or controls transmission power, as needed. At the time
of reception, the reception control unit 62 sets a param-
eter in the modulator/demodulator 53 and the signal
processing unit 54, or sets a parameter in the wireless
I/F unit 56 and the amplifier 57, as needed.

[0072] In a case where the wireless communication
apparatus 11 is AP1 (the wireless communication appa-
ratus 11-1), the transmission control unit 61 controls re-
spective units to transmit an Initiation signal to AP2. The
transmission control unit 61 controls respective units to
transmit a Data signal to STA1. The transmission control
unit 61 controls respective units to transmit a Trigger sig-
nal to AP2. The reception control unit 62 controls respec-
tive units to receive a BA signal that has been transmitted
from STAT1.

[0073] In a case where the wireless communication
apparatus 11 is AP2 (the wireless communication appa-
ratus 11-2), the reception control unit 62 controls respec-
tive units to hold a Data signal addressed to STA1 that
has been transmitted from AP1, and receive an Initiation
signal that has been transmitted from AP1. The trans-
mission control unit 61 controls respective units to trans-
mit a held Data signal on the basis of the Initiation signal.
[0074] Note that at least some operations of these op-
erations of the wireless control unit 52 may be performed
by the control unit 31 instead of the wireless control unit
52. Furthermore, the control unit 31 and the wireless con-
trol unit 52 may be configured as a single block.

[0075] At the time of transmission, the modulator/de-
modulator 53 performs encoding, interleaving, and mod-
ulation on data supplied from the data processing unit
51, on the basis of an encoding scheme and a modulation
scheme that have been set by the control unit 31, and
generates a data symbol stream. The modulator/demod-
ulator 53 outputs the generated data symbol stream to
the signal processing unit 54.

[0076] At the time of reception, the modulator/demod-
ulator 53 outputs, to the data processing unit 51 or the
wireless control unit 52, data obtained as a result of per-
forming demodulation, deinterleaving, and decoding on
adata symbol stream supplied from the signal processing
unit 54.

[0077] At the time of transmission, the signal process-
ing unit 54 performs signal processing for spatial sepa-
ration on a data symbol stream supplied from the mod-
ulator/demodulator 53, as needed, and outputs one or
more transmission symbol streams obtained as a result
of signal processing to each of the wireless I/F units 56.
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[0078] At the time of reception, the signal processing
unit 54 performs signal processing on a reception symbol
stream supplied from each of the wireless I/F units 56.
Furthermore, the signal processing unit 54 performs spa-
tial separation on the stream, as needed, and outputs a
data symbol stream obtained as a result of spatial sep-
aration to the modulator/demodulator 53.

[0079] The channel estimator 55 calculates complex
channel gain information indicating a complex channel
gain of a propagation path from a preamble portion and
a training signal portion of a reception symbol stream
supplied from each of the wireless I/F units 56. The com-
plex channel gain information is supplied to the modula-
tor/demodulator 53 and the signal processing unit 54 via
the wireless control unit 52, and is used in demodulation
processing in the modulator/demodulator 53 and spatial
separation processing in the signal processing unit 54.
[0080] Atthe time of transmission, the wireless I/F unit
56 converts a transmission symbol stream from the signal
processing unit 54 into an analog signal, performs filter-
ing, up-converting into a frequency of a carrier,and phase
control, and outputs an analog signal after phase control
to the amplifier 57.

[0081] At the time of reception, the wireless I/F unit 56
performs phase control, down-converting, and inverse
filtering on an analog signal supplied from the amplifier
57, and outputs a reception symbol stream obtained as
a result of conversion into a digital signal to the signal
processing unit 54 and the channel estimator 55.
[0082] Atthetime of transmission, the amplifier 57 am-
plifies an analog signal supplied from the wireless I/F unit
56 to a predetermined power, and outputs the analog
signal for which power has been amplified to the antenna
58. At the time of reception, the amplifier 57 amplifies an
analog signal supplied from the antenna 58 to a prede-
termined power, and outputs the analog signal for which
power has been amplified to the wireless I/F unit 56.
[0083] The wireless I/F unit 56 may include at least
some of at least either functions at the time of transmis-
sion or functions at the time of reception from among
functions of the amplifier 57. At least some of at least
either the functions at the time of transmission or the
functions at the time of reception from among the func-
tions of the amplifier 57 may serve as components out-
side the communication unit 33.

[0084] Note that a configuration of the wireless com-
munication apparatus 12 that operates as STA1is a con-
figuration that is basically similar to a configuration of the
wireless communication apparatus 11. Hereinafter, the
configuration of the wireless communication apparatus
12 is described by appropriately citing the configuration
of the wireless communication apparatus 11.

[0085] Inacasewhere the configuration of the wireless
communication apparatus 12 is described, the reception
control unit 62 controls respective units to receive and
demodulate a Data signal that has been transmitted from
AP1. The transmission control unit 61 controls respective
units to transmit, to AP1, information relating to a result
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indicating success or failure in demodulation of the Data
signal as a BA signal.

<Processing of Wireless Communication Apparatus 11-1
(AP1)>

[0086] Fig. 4 is a flowchart explaining communication
processing of the wireless communication apparatus
11-1 that operates as AP1.

[0087] Instep S11, the transmission control unit 61 of
the wireless communication apparatus 11-1 controls re-
spective units of the communication unit 33 to transmit
an Initiation signal to the wireless communication appa-
ratus 11-2.

[0088] In step S12, the transmission control unit 61
controls respective units of the communication unit 33 to
transmit a Data signal to the wireless communication ap-
paratus 12.

[0089] The wireless communication apparatus 12 that
has received the Data signal transmits, to the wireless
communication apparatus 11-1, a BA signal in response
to the Data signal (step S32 in Fig. 5 described later).
[0090] In step S13, the reception control unit 62 con-
trols respective units of the communication unit 33 to re-
ceive the BA signal that has been transmitted from the
wireless communication apparatus 12.

[0091] Instep S14, the transmission control unit61 de-
termines whether or not data addressed to the wireless
communication apparatus 12 will be retransmitted, on
the basis of the BA signal. In a case where it has been
determined in step S14 that data addressed to the wire-
less communication apparatus 12 will be retransmitted,
the processing moves on to step S15.

[0092] Instep S15, the transmission control unit61 de-
termines whether or not an instruction to transmit data
to be retransmitted will be issued to the wireless commu-
nication apparatus 11-2. In a case where it has been
determined in step S15 that an instruction to transmit
data to be retransmitted will be issued to the wireless
communication apparatus 11-2, the processing moves
on to step S16.

[0093] In step S16, the transmission control unit 61
transmits a Trigger signal to the wireless communication
apparatus 11-2.

[0094] Instep S17,the transmission control unit61 de-
termines whether or not data to be retransmitted will be
transmitted simultaneously with the wireless communi-
cation apparatus 11-2. In a case where it has been de-
termined in step S17 that data to be retransmitted will be
transmitted simultaneously with the wireless communi-
cation apparatus 11-2, the processing moves on to step
S18.

[0095] Furthermore, in a case where it has been de-
termined in step S15 that an instruction to transmit data
to be retransmitted will not be issued to the wireless com-
munication apparatus 11-2, the processing moves on to
step S18.

[0096] In step S18, the transmission control unit 61
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controls respective units of the communication unit 33 to
transmit, to the wireless communication apparatus 12, a
Data signal including data to be retransmitted.

[0097] After the Data signal including data to be re-
transmitted has been transmitted to the wireless commu-
nication apparatus 12 in step S18, the communication
processing of the wireless communication apparatus
11-1 is terminated.

[0098] Furthermore, similarly in a case where it has
been determined in step S14 that data addressed to the
wireless communication apparatus 12 will not be retrans-
mitted and in a case where it has been determined in
step S17 that data to be retransmitted will not be trans-
mitted simultaneously with the wireless communication
apparatus 11-2, the communication processing of the
wireless communication apparatus 11-1 is terminated.

<Processing of Wireless Communication Apparatus 12
(STA1)>

[0099] Fig. 5 is a flowchart explaining communication
processing of the wireless communication apparatus 12
that operates as STA1.

[0100] The wireless communication apparatus 11-1
transmits a Data signal to the wireless communication
apparatus 12 (step S12 in Fig. 4).

[0101] In step S31, the reception control unit 62 of the
wireless communication apparatus 12 controls respec-
tive units of the communication unit 33 to receive the
Data signal that has been transmitted from the wireless
communication apparatus 11-1.

[0102] In step S32, the transmission control unit 61
controls respective units of the communication unit 33 to
transmit a BA signal to the wireless communication ap-
paratus 11-1.

[0103] The wireless communication apparatus 11-1
transmits, to the wireless communication apparatus 12,
aData signalincluding data to be retransmitted (step S18
in Fig. 4). Furthermore, the wireless communication ap-
paratus 11-2 transmits, to the wireless communication
apparatus 12, a Data signal including data to be retrans-
mitted (step S65 in Fig. 6).

[0104] In step S33, the reception control unit 62 deter-
mines whether or not the Data signal that includes data
to be retransmitted and has been transmitted from the
wireless communication apparatus 11-2 has been re-
ceived. In a case where it has been determined in step
S33 that the Data signal that includes data to be retrans-
mitted and has been transmitted from the wireless com-
munication apparatus 11-2 has been received, the
processing moves on to step S34.

[0105] In step S34, the reception control unit 62 deter-
mines whether or not the Data signal that includes data
to be retransmitted and has been transmitted from the
wireless communication apparatus 11-1 has been re-
ceived. In a case where it has been determined in step
S34 that the Data signal that includes data to be retrans-
mitted and has been transmitted from the wireless com-
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munication apparatus 11-1 has been received, the
processing moves on to step S35.

[0106] In step S35, the modulator/demodulator 53
combines and demodulates the Data signals that have
been transmitted from the wireless communication ap-
paratuses 11-1 and 11-2.

[0107] In a case where it has been determined in step
S34 that the Data signal that includes data to be retrans-
mitted and has been transmitted from the wireless com-
munication apparatus 11-1 has not been received, the
processing moves on to step S36.

[0108] In step S36, the modulator/demodulator 53 de-
modulates the Data signal that has been transmitted from
the wireless communication apparatus 11-2.

[0109] After the Data signal has been demodulated in
step S35 or step S36, the processing moves on to step
S37.

[0110] In step S37, the transmission control unit 61
transmits a BA signal to the wireless communication ap-
paratus 11-1 or the wireless communication apparatuses
11-1 and 11-2.

[0111] Onthe other hand, in a case where it has been
determined in step S33 that the Data signal that includes
data to be retransmitted and has been transmitted from
the wireless communication apparatus 11-2 has notbeen
received, the processing moves on to step S38.

[0112] In step S38, the reception control unit 62 deter-
mines whether or not the Data signal that includes data
to be retransmitted and has been transmitted from the
wireless communication apparatus 11-1 has been re-
ceived. In a case where it has been determined in step
S38 that the Data signal that includes data to be retrans-
mitted and has been transmitted from the wireless com-
munication apparatus 11-1 has been received, the
processing moves on to step S39.

[0113] In step S39, the modulator/demodulator 53 de-
modulates the Data signal that has been transmitted from
the wireless communication apparatus 11-1.

[0114] In step S40, the transmission control unit 61
transmits a BA signal to the wireless communication ap-
paratus 11-1.

[0115] After the BA signal has been transmitted in step
S37 or S40, the communication processing of the wire-
less communication apparatus 12 is terminated. Further-
more, similarly in a case where it has been determined
in step S38 that the Data signal that includes data to be
retransmitted and has been transmitted from the wireless
communication apparatus 11-1 has not been received,
the communication processing of the wireless commu-
nication apparatus 12 is terminated.

<Processing of Wireless Communication Apparatus 11-2
(AP2)>

[0116] Fig. 6 is a flowchart explaining communication
processing of the wireless communication apparatus
11-2 that operates as AP2.

[0117] The wireless communication apparatus 11-1
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transmits an Initiation signal to the wireless communica-
tion apparatus 11-2 (step S11 in Fig. 4).

[0118] In step S61, the reception control unit 62 of the
wireless communication apparatus 11-2 receives the In-
itiation signal that has been transmitted from the wireless
communication apparatus 11-1.

[0119] In step S62, the reception control unit 62 deter-
mines whether or not a Data signal that is indicated by
the Initiation signal and includes data to be held has been
detected. In a case where it has been determined in step
S62 that the Data signal that is indicated by the Initiation
signal and includes data to be held has been detected,
the processing moves on to step S63.

[0120] In step S63, the reception control unit 62 re-
ceives the Data signal, and holds data included in the
received Data signal.

[0121] The wireless communication apparatus 11-1
transmits a Trigger signal to the wireless communication
apparatus 11-2 (step S16 in Fig. 4).

[0122] In step S64, the reception control unit 62 deter-
mines whether or not the Trigger signal has been re-
ceived from the wireless communication apparatus 11-1.
In a case where it has been determined in step S64 that
the Trigger signal has been received from the wireless
communication apparatus 11-1, the processing moves
on to step S65.

[0123] In step S65, the transmission control unit 61
transmits, to the wireless communication apparatus 12,
held data as a Data signal including data to be retrans-
mitted.

[0124] On the other hand, in a case where it has been
determined in step S64 that the Trigger signal has not
been received from the wireless communication appara-
tus 11-1, the processing moves on to step S66.

[0125] In step S66, the reception control unit 62 deter-
mines whether or not a holding period that is indicated
by the Initiation signal and serves as a period during
which data is held has passed. In a case where it has
been determined in step S66 that a data holding period
that is indicated by the Initiation signal has passed, the
processing moves on to step S67.

[0126] In step S67, the reception control unit 62 dis-
cards held data.
[0127] In a case where it has been determined in step

S66 that a data holding period that is indicated by the
Initiation signal has not passed, the processing returns
to step S64, and the process of step S64 and processes
that follow are repeated.

[0128] After the Data signal has been transmitted in
step S65 and after data has been discarded in step S67,
the communication processing of the wireless commu-
nication apparatus 11-2 is terminated. Furthermore, sim-
ilarly in a case where it has been determined in step S62
that a Data signal that is indicated by the Initiation signal
and includes data to be held has not been detected, the
communication processing of the wireless communica-
tion apparatus 11-2 is terminated.
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<Another Example of Operation Sequence>

[0129] Fig. 7 is a diagram illustrating another example
of the operation sequence of the wireless communication
system 1.

[0130] An operation relating to an Initiation signal in
the sequence of Fig. 7 is the same as an operation re-
lating to an Initiation signal in the sequence of Fig. 2.

[0131] Attimet11, AP1 transmits an Initiation signal to
AP2.
[0132] AP2 receives the Initiation signal that has been

transmitted from AP1.In Fig. 7, attime t12, AP2 transmits
a Response signal in response to the Initiation signal.
[0133] The Response signal may include a type of data
that can be held, or may include information relating to
an amount of data that can be held.

[0134] The Response signal may include prevention
information that prevents transmission performed by a
wireless communication apparatus under control that is
connected to the local apparatus, and a wireless com-
munication apparatus that is different from the wireless
communication apparatus 11-1 or the wireless commu-
nication apparatus 12. The prevention information may
include period information indicating a period of preven-
tion in order to prevent transmission until the termination
of transmission of a Data signal to be transmitted from
the wireless communication apparatus 11-1 or a BA sig-
nal to be transmitted from the wireless communication
apparatus 12.

[0135] The Response signal may be transmitted a cer-
tain time period after the Initiation signal, or may be trans-
mitted after an SIFS defined by IEEE 802.11 has passed.
[0136] AP1 receives the Response signal from AP2.
At time t13, AP1 transmits a Data signal including data
addressed to STA1. An operation that follows is an op-
eration that is similar to the sequence of Fig. 2, and there-
fore a detailed description is omitted.

[0137] STA1 receives the Data signal, and demodu-
lates the Data signal to obtain data addressed to the local
apparatus.

[0138] Note that at this time, AP2 detects the Data sig-
nal addressed to STA1 that has been transmitted from
AP1 on the basis of the content of the Initiation signal,
and performs holding possibility determination to deter-
mine whether or not the detected Data signal will be held.
AP2 holds the detected Data signal according to a result
of holding possibility determination.

[0139] Thereafter, attime t14, STA1 transmits, to AP1,
information relating to a result indicating success or fail-
ure in demodulation of the Data signal as a BA signal.
[0140] AP1 receivesthe BAsignalthathasbeen trans-
mitted from STA1. AP1 determines data to be retrans-
mitted in the Data signal that is indicated by the BA signal
and that STA1 has failed to demodulate.

[0141] At time t15, AP1 transmits, to AP2, a Trigger
signal that makes a request to transmit data to be re-
transmitted.

[0142] AP2 receives the Trigger signal that has been
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transmitted from AP1. At time t16, AP2 that has received
the Trigger signal transmits a Data signal including data
that is indicated by the Trigger signal and that a request
to transmit has been made, to STA1 according to a com-
munication method and resources that are indicated by
the Trigger signal.

[0143] Attimet16, AP1thathas transmitted the Trigger
signal also transmits, to STA1, a Data signal including
the data that is indicated by the Trigger signal.

[0144] STA1 receives the Data signal, and demodu-
lates the Data signal to obtain data addressed to the local
apparatus.

[0145] Thereafter, attime t17, STA1 transmits, to AP1,
information relating to a result indicating success or fail-
ure in demodulation of the Data signal, for example, as
a BA signal.

[0146] AP1 receives the BA signal that has been trans-
mitted from STA1.

[0147] The sequence described above can prevent a
situation where STA1 fails to receive a Data signal due
to other communication or the like, in transmitting the
Data signal from AP1 to STA1. Accordingly, STA1 can
reliably receive a Data signal.

<Another Example of Operation Sequence>

[0148] Fig. 8 is a diagram illustrating yet another ex-
ample of the operation sequence of the wireless commu-
nication system 1.

[0149] An operation before transmission of a Trigger
signal in the sequence of Fig. 8 is the same as an oper-
ation before transmission of a Trigger signal in the se-
quence of Fig. 2.

[0150] Attime t21, AP1 transmits an Initiation signal to
AP2.

[0151] AP2receives the Initiation signal that has been
transmitted from AP1.

[0152] Attime t22, AP1 transmits a Data signal includ-
ing data addressed to STA1.

[0153] STA1 receives the Data signal, and demodu-
lates the Data signal to obtain data addressed to the local
apparatus. At this time, AP2 receives and holds the Data
signal addressed to STA1 that has been transmitted from
AP1, on the basis of the content of the Initiation signal.
[0154] Thereafter, attime t23, STA1 transmits, to AP1,
information relating to a result indicating success or fail-
ure in demodulation of the Data signal as a BA signal.
[0155] AP1 receives the BA signal that has been trans-
mitted from STA1. AP1 determines data to be retrans-
mitted in the Data signal that is indicated by the BA signal
and that STA1 has failed to demodulate. At time t24, AP1
transmits, to AP2, a Trigger signal that makes a request
to transmit data to be retransmitted.

[0156] AP2 receives the Trigger signal that has been
transmitted from AP 1. At time t25, AP2 that has received
the Trigger signal transmits a Response signal to AP1.
[0157] The Response signal is a signal reporting
whether or not AP2 is holding data included in the Data
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signal that has been transmitted from AP1 to STA1. The
Response signal is transmitted from AP2 after transmis-
sion of the Trigger signal and before transmission of a
Data signal to be transmitted from AP1 to STA1.

[0158] AP1 receives the Response signal that has
been transmitted from AP2. AP1 determines a transmis-
sion method and transmission resources of a Data signal
that will be transmitted to STA1 and includes data, on
the basis of a report that is included in the Response
signal and indicates whether or not data is being held. In
a case where it has been reported that AP2 is not holding
data, AP1 determines a transmission method and trans-
mission resources that are different from a transmission
method and transmission resources under the assump-
tion that a Data signal including the same data will be
transmitted from AP2.

[0159] At time t26, AP1 transmits a Data signal to
STA1.

[0160] STA1 receives and demodulates the Data sig-
nalthat has been transmitted from AP1. Attime t27, SAT1
transmits, to AP1, information relating to a result indicat-
ing success or failure in demodulation of the Data signal
as a BA signal.

[0161] AP1 receivesthe BAsignalthathas been trans-
mitted from STA1.

[0162] The sequence described above can prevent a
situation where, in a case where AP2 is not holding data,
AP1 performs transmission by using a transmission
method and transmission resources under the assump-
tion that a Data signal including the same data will be
transmitted from AP2.

[0163] Furthermore, transmission can be performed
without using precoding under the assumption that a Da-
ta signal including the same data will be transmitted from
AP2, and therefore STA1 can perform demodulation by
only using a Data signal that has been transmitted from
AP1.

<Another Example of Operation Sequence>

[0164] Fig. 9 is a diagram illustrating yet another ex-
ample of the operation sequence of the wireless commu-
nication system 1.

[0165] An operation before transmission of a first BA
signal in the sequence of Fig. 9 is the same as an oper-
ation before transmission of a first BA signal in the se-
quence of Fig. 2. Therefore, the detailed description
thereof is appropriately omitted.

[0166] Attime t31, AP1 transmits an Initiation signal to
AP2.

[0167] AP2 receives the Initiation signal that has been
transmitted from AP1.

[0168] Attime t32, AP1 transmits a Data signal includ-
ing data addressed to STA1.

[0169] STA1 receives the Data signal, and demodu-
lates the Data signal to obtain data addressed to the local
apparatus. When STA1 is receiving the Data signal, AP2
receives and holds the Data signal addressed to STA1



19 EP 3 952 392 A1 20

that has been transmitted from AP1, on the basis of the
content of the Initiation signal.

[0170] Thereafter, attime t33, STA1 transmits, to AP1,
information relating to a result indicating success or fail-
ure in demodulation of the Data signal as a BA signal.
[0171] AP1 receives the BA signal that has been trans-
mitted from STA1.

[0172] On the otherhand, after transmitting the BA sig-
nal, STA1 determines data to be retransmitted in the Data
signal that is indicated by the BA signal and that STA1
has failed to demodulate. At time t34, STA1 transmits,
to AP1 and AP2, a Trigger signal that makes a request
to transmit data to be retransmitted.

[0173] The Trigger signal may be transmitted a certain
time period after the BA signal, or may be transmitted
after an SIFS defined by IEEE 802.11 has passed. A
configuration of the Trigger signal is similar to a config-
uration of the Trigger signal described above with refer-
ence to Fig. 2.

[0174] AP1and AP2receive the Trigger signalthat has
been transmitted from STA1. At time t35, AP1 and AP2
that have received the Trigger signal transmit a Data sig-
nal including data that is indicated by the Trigger signal
and that a request to transmit has been made, to STA1
according to a communication method and resources
that are indicated by the Trigger signal.

[0175] STA1 receives the Data signal that has been
transmitted from AP1, and transmits, to AP 1, information
relating to a result indicating success or failure in demod-
ulation of the Data signal as a BA signal at time t36.
[0176] AP1 receives the BA signal thathas been trans-
mitted from STA1.

[0177] According to the sequence described above,
STA1 itself that needs retransmission can specify data
to be retransmitted, a transmission method, and trans-
mission resources. Furthermore, STA1 itself can select
AP that will perform retransmission.

<2. Second Embodiment (Example of Constrained To-
pology)>

<Example of Configuration of Wireless Communication
System>

[0178] Fig. 10 is a diagram illustrating an example of
a configuration of a wireless communication system ac-
cording to a second embodiment of the present technol-
ogy.

[0179] A wireless communication system 101 illustrat-
ed in Fig. 10 is different from the wireless communication
system 1 illustrated in Fig. 1 in that AP3 serving as a
base station that is connected to both a base station AP1
and a base station AP2 has been added. Corresponding
portions are denoted by corresponding reference signs,
and the description thereof is omitted. The wireless com-
munication system 1 of Fig. 10 is a constrained topology
wireless communication system.

[0180] AP3 includes a wireless communication appa-
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1"

ratus 111. The wireless communication apparatus 111
will be described later.

[0181] Inthe wirelesscommunication system 101, AP1
transmits an Initiation signal to AP3 in addition to AP2.
Furthermore, after receiving a first BA signal that has
been transmitted from STA1, AP1 transmits, to AP3, a
Trigger Request signal (also referred to as a Trigger Req
signal) that makes a request to transmit a Trigger signal.
[0182] AP3 receives the Initiation signal that has been
transmitted from AP1, and also receives the Trigger Req
signal. In response to the Trigger Req signal from AP1,
AP3 transmits a Trigger signal to at least either AP1 or
AP2 in accordance with the content of the Trigger Req
signal.

[0183] By doing the above, at least either AP1 or AP2
thathas received the Trigger signal transmitted from AP3
can transmit a Data signal to AP2.

[0184] As described above, in the wireless communi-
cation system 101, AP is caused to hold a Data signal
including data to be held, and AP is caused to operate
to transmit the Data signal upon receipt of a transmission
request. In addition, AP that will be requested to perform
transmission can be selected. By doing this, in a case
where a plurality of wireless communication apparatuses
holds a Data signal, an appropriate wireless communi-
cation apparatus can be requested to perform transmis-
sion.

<Example of Operation Sequence>

[0185] Fig. 11 is a diagram illustrating an example of
an operation sequence of the wireless communication
system 101.

[0186] Fig. 11 illustrates operation sequences of a plu-
rality of base stations AP1 and AP2, STA1 serving as a
slave unit that is connected to AP1, and a base station
AP3 that is connected to each of the plurality of base
stations.

[0187] Attimet41, AP1 transmits afirst Initiation signal
to AP2. Furthermore, at this time, AP1 transmits a second
Initiation signal to AP3.

[0188] The first Initiation signal is a signal that causes
AP2 to operate to hold a Data signal that AP1 has trans-
mitted to STA1 and transmit the Data signal to STA1
upon receipt of a transmission request from AP3.
[0189] Thesecond Initiationsignalis a signalthatcaus-
es AP3 to operate to transmit a transmission request to
AP1 and AP2 when AP1 makes a request to transmit the
transmission request.

[0190] Note that the first and second Initiation signals
may be transmitted to AP2 and AP3 as a single Initiation
signal. Information included in an Initiation signal is sim-
ilar to information included in an Initiation signal accord-
ing to the first embodiment. Furthermore, the Initiation
signal may be transmitted to AP1 and AP2 by AP3.
[0191] AP2 and AP3 that have received the Initiation
signal may transmit an Ack signal for confirming trans-
mission in response.
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[0192] After transmitting the Initiation signal, at time
t42, AP1 transmits a Data signal including data ad-
dressed to STA1.

[0193] STAT1 receives the Data signal that has been
transmitted from AP1. At this time, AP2 receives and
holds the Data signal addressed to STA1 that has been
transmitted from AP1, on the basis of the content of the
Initiation signal.

[0194] Thereafter, attime t43, STA1 transmits, to AP1,
information relating to a result indicating success or fail-
ure in demodulation of the Data signal as a BA signal.
[0195] AP1receives the BA signal that has been trans-
mitted from STA1. AP1 determines data to be retrans-
mitted in the Data signal that is indicated by the BA signal
and that STA1 has failed to demodulate. This determi-
nation is performed on the basis of information relating
to an upper limit of the number of times of retransmission
of data, information relating to an allowable delay time,
or information relating to a discarding deadline.

[0196] At time t44, AP1 transmits, to AP3, a Trigger
Req signal that makes a request to transmit a Trigger
signal that makes a request to transmit data to be re-
transmitted.

[0197] The Trigger Req signal may include information
relating to an identifier that specifies AP2 serving as a
destination of the Trigger signal. The Trigger Req signal
may include information included in a Trigger signal ac-
cording to the first embodiment. The Trigger Req signal
may include information relating to a transmission timing
of the Trigger signal.

[0198] AP3 receives the Trigger Req signal that has
been transmitted from AP1. At time t45, AP3 transmits a
Trigger signal to AP1 and AP2.

[0199] AP1andAP2receive the Triggersignalthathas
been transmitted from AP3. At time t46, AP1 and AP2
transmit a Data signal to STA1.

[0200] STA1 receives the Data signal, and demodu-
lates the Data signal to obtain data addressed to the local
apparatus. Thereafter, at time t47, STA1 transmits, to
AP1, information relating to a result indicating success
or failure in demodulation of the Data signal, for example,
as a BA signal.

[0201] According to the sequence described above, in
a case where a plurality of wireless communication ap-
paratuses can serve as AP2 that is connected to AP3,
an appropriate AP2 can be selected in consideration of
characteristics of the wireless communication system
101.

[0202] Note that before the sequence of Fig. 11 is start-
ed, respective wireless communication apparatuses may
mutually perform function correspondence checking for
checking whether or not functions correspond to the se-
quence of the present technology.

<Configuration of Apparatus>

[0203] A configuration of the wireless communication
apparatus 111 that operates as AP3 is a configuration
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that is basically similar to a configuration of the wireless
communication apparatus 11. Hereinafter, the configu-
ration of the wireless communication apparatus 111 is
described by appropriately citing the configuration of the
wireless communication apparatus 11.

[0204] Inacasewhere the configuration of the wireless
communication apparatus 111 is described, the recep-
tion control unit 62 receives an Initiation signal that has
been transmitted from AP1, and also receives a Trigger
Req signal. In response to the Trigger Req signal from
AP1, the transmission control unit 61 transmits a Trigger
signal to AP1 and AP2.

<Processing of Wireless Communication Apparatus 11-1
(AP1)>

[0205] Fig. 12is a flowchart explaining communication
processing of a wireless communication apparatus 11-1
that operates as AP1.

[0206] In step S111, the transmission control unit 61
of the wireless communication apparatus 11-1 controls
respective units of the communication unit 33 to transmit
an Initiation signal to the wireless communication appa-
ratus 11-2 and the wireless communication apparatus
111.

[0207] In step S112, the transmission control unit 61
controls respective units of the communication unit 33 to
transmit a Data signal to the wireless communication ap-
paratus 12.

[0208] The wireless communication apparatus 12 that
has received the Data signal transmits, to the wireless
communication apparatus 11-1, a BA signal in response
to the Data signal (step S32 in Fig. 5).

[0209] In step S113, the reception control unit 62 con-
trols respective units of the communication unit 33 to re-
ceive the Data signal that has been transmitted from the
wireless communication apparatus 12.

[0210] In step S114, the transmission control unit 61
determines whether or not data addressed to the wireless
communication apparatus 12 will be retransmitted, on
the basis of the BA signal. In a case where it has been
determined in step S114 that data addressed to the wire-
less communication apparatus 12 will be retransmitted,
the processing moves on to step S115.

[0211] In step S115, the transmission control unit 61
determines whether or not an instruction to transmit data
to be retransmitted will be issued to the wireless commu-
nication apparatus 11-2. In a case where it has been
determined in step S115 that an instruction to transmit
data to be retransmitted will be issued to the wireless
communication apparatus 11-2, the processing moves
on to step S116.

[0212] In step S116, the transmission control unit 61
transmits a Trigger Req signal to the wireless communi-
cation apparatus 111.

[0213] Inresponse to the Trigger Req signal, the wire-
less communication apparatus 111 transmits a Trigger
signal to the wireless communication apparatuses 11-1
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and 11-2 (step S163 in Fig. 14 described later).

[0214] In step S117, the transmission control unit 61
determines whether or not a Trigger signal addressed to
the local apparatus has been received. In a case where
it has been determined in step S117 that a Trigger signal
addressed to the local apparatus has been received, the
processing moves on to step S118.

[0215] Furthermore, in a case where it has been de-
termined in step S115 that an instruction to transmit data
to be retransmitted will not be issued to the wireless com-
munication apparatus 11-2, the processing moves on to
step S118.

[0216] In step S118, the transmission control unit 61
controls respective units of the communication unit 33 to
transmit, to the wireless communication apparatus 12, a
Data signal including data to be retransmitted.

[0217] After the Data signal including data to be re-
transmitted has been transmitted to the wireless commu-
nication apparatus 12 in step S118, the communication
processing of the wireless communication apparatus
11-1 is terminated.

[0218] Furthermore, similarly in a case where it has
been determined in step S114 that data addressed to the
wireless communication apparatus 12 will not be retrans-
mitted and in a case where it has been determined in
step S117 that a Trigger signal addressed to the local
apparatus has not been received, the communication
processing of the wireless communication apparatus
11-1 is terminated.

<Processing of Wireless Communication Apparatus 12
(STA1)>

[0219] Communication processing of the wireless
communication apparatus 12 that operates as STA1 is
processing that is similar to the communication process-
ing described above with reference to Fig. 5. Therefore,
the description thereof is omitted.

<Processing of Wireless Communication Apparatus 11-2
(AP2)>

[0220] Fig. 13 is aflowchart explaining communication
processing of the wireless communication apparatus
11-2 that operates as AP2.

[0221] The wireless communication apparatus 11-1
transmits an Initiation signal to the wireless communica-
tion apparatus 11-2 and the wireless communication ap-
paratus 111 (step S111 in Fig. 12).

[0222] In step S131, the reception control unit 62 of
the wireless communication apparatus 11-2 receives the
Initiation signal that has been transmitted from the wire-
less communication apparatus 11-1.

[0223] In step S132, the reception control unit 62 de-
termines whether or not a Data signal that is indicated
by the Initiation signal and includes data to be held has
been detected. In a case where it has been determined
in step S132 that the Data signal that is indicated by the
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Initiation signal and includes data to be held has been
detected, the processing moves on to step S133.
[0224] In step S133, the reception control unit 62 re-
ceives the Data signal, and holds data included in the
Data signal.

[0225] The wireless communication apparatus 111
transmits a Trigger signal to the wireless communication
apparatus 11-2 (step S163 in Fig. 14 described later).
[0226] In step S134, the reception control unit 62 de-
termines whether or not the Trigger signal has been re-
ceived from the wireless communication apparatus 111.
In a case where it has been determined in step S134 that
the Trigger signal has been received from the wireless
communication apparatus 111, the processing moves on
to step S135.

[0227] In step S135, the transmission control unit 61
transmits, to the wireless communication apparatus 12,
held data as a Data signal including data to be retrans-
mitted.

[0228] On the other hand, in a case where it has been
determined in step S134 that the Trigger signal has not
been received from the wireless communication appara-
tus 11-1, the processing moves on to step S136.
[0229] In step S136, the reception control unit 62 de-
termines whether or not a data holding period that is in-
dicated by the Initiation signal has passed. In a case
where it has been determined in step S136 that a data
holding period thatis indicated by the Initiation signal has
passed, the processing moves on to step S137.

[0230] In step S137, the reception control unit 62 dis-
cards held data.
[0231] In a case where it has been determined in step

S136 that a data holding period that is indicated by the
Initiation signal has not passed, the processing returns
to step S134, and the process of step S134 and proc-
esses that follow are repeated.

[0232] After the Data signal has been transmitted in
step S135 and after data has been discarded in step
S137, the communication processing of the wireless
communication apparatus 11-2 is terminated.

[0233] Furthermore, similarly in a case where it has
been determined in step S132 that a Data signal that is
indicated by the Initiation signal and includes data to be
held has not been detected, the communication process-
ing of the wireless communication apparatus 11-2 is ter-
minated.

<Processing of Wireless Communication Apparatus 111
(AP3)>

[0234] Fig. 14 is a flowchart explaining communication
processing of the wireless communication apparatus 111
that operates as AP3.

[0235] The wireless communication apparatus 11-1
transmits an Initiation signal to the wireless communica-
tion apparatus 11-2 and the wireless communication ap-
paratus 111 (step S111 in Fig. 12).

[0236] In step S161, the reception control unit 62 of
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the wireless communication apparatus 111 receives the
Initiation signal that has been transmitted from the wire-
less communication apparatus 11-1.

[0237] The wireless communication apparatus 11-1
transmits a Trigger Req signal to the wireless communi-
cation apparatus 111 (step S116 in Fig. 12).

[0238] The reception control unit 62 stands by until it
has been determined in step S162 that the Trigger Req
signal has been received from the wireless communica-
tion apparatus 11-1. In a case where it has been deter-
mined in step S162 that the Trigger Req signal has been
received from the wireless communication apparatus
11-1, the processing moves on to step S163.

[0239] In step S163, the transmission control unit 61
transmits a Trigger signal to the wireless communication
apparatuses 11-1 and 11-2. After the Trigger signal has
been transmitted, the communication processing of the
wireless communication apparatus 111 is terminated.

<3. Data Configuration>

<Example of Configuration of Format Used in Data Sig-
nal>

[0240] Fig. 15 is a diagram illustrating an example of
a configuration of a format used in a Data signal.
[0241] A Data signal illustrated in Fig. 15 includes a
physical header (Phy Header) disposed at the head, and
a physical payload (Phy Payload).

[0242] CRC hasbeenadded atthe end of Phy Header.
Therefore, AP2 can determine whether or not a Data sig-
nal stores data to be held on the basis of only Phy Header,
without receiving the entirety of the Data signal.

[0243] PhyHeaderincludesalegacy shorttrainingfield
(L-STF), alegacy long training field (L-LTF), and alegacy
signal field (L-SIG).

[0244] In Phy Header of Fig. 15, NEW-SIG serving as
a region where information relating to a holding request
that makes arequestto hold a signal is stored is disposed
after L-SIG.

[0245] InNEW-SIG, Hold Request Indication, Hold Re-
quest ID, and Multi-AP Response Indication are stored
as information relating to a signal holding request.
[0246] Hold Request Indication is information relating
to a report indicating that data needs to be held.

[0247] Hold Request ID is information relating to a
holding ID that has been reported by an Initiation signal.
[0248] Multi-AP Response Indication is instruction in-
formation that causes STA1 to transmit information re-
lating to a result indicating success or failure in demod-
ulation to both AP1 and AP2.

[0249] Note thatdata included in a Data signal that has
been transmitted by using this format is stored in Phy
Payload. The portion "Phy Payload" corresponds to MP-
DU serving as data of a MAC layer.
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<Example of Configuration of Format of Frame in which
Initiation Signal is Stored>

[0250] Fig. 16 is a diagram illustrating an example of
a configuration of a format of a frame in which an Initiation
signal is stored.

[0251] Aframeillustratedin Fig. 16 includes respective
fields, Signal Type, Length, Hold Request ID, Hold Data
Amount, and Hold Period. This frame is included, for ex-
ample, in MAC Header or MAC Payload of MPDU serving
as a data unit in a MAC layer.

[0252] Inthefield "Signal Type", information indicating
that this frame is a frame relating to holding of a signal
is included.

[0253] In the field "Length", information relating to a
length of a frame is included.

[0254] In the field "Hold Request ID", information re-
lating to a holding ID for identifying a signal that includes
data to be held is included.

[0255] In "Hold Data Amount", information relating to
an amount of data to be held is included.

[0256] In"Hold Period", information relating to a period
during which data will be held is included.

<Example of Configuration of Format of Frame in which
Trigger Signal is Stored>

[0257] Fig. 17 is a diagram illustrating an example of
a configuration of a format of a frame in which a Trigger
signal is stored.

[0258] Aframeillustratedin Fig. 17 includes respective
fields, Signal Type, Length, Transmit Data ID, Transmit
Scheme, Transmit Resource, and Transmit time. This
frame is also included, for example, in MAC Header or
MAC Payload of MPDU serving as a data unitin a MAC
layer.

[0259] Inthe field "Signal Type", information indicating
that this frame is a frame relating to a transmission re-
quest is included.

[0260] In the field "Length", information relating to a
length of a frame is included.

[0261] In the field "Transmit Data ID", information re-
lating to a holding ID for identifying data serving as a
target for a transmission request is included.

[0262] In "Transmit Scheme", information relating to a
communication scheme used to transmit data serving as
a transmission request is included.

[0263] In "Transmit Resource", information relating to
communication resources used to transmit data serving
as a target for a transmission request is included.
[0264] In "Transmit time", information relating to a
transmission timing of data serving as a target for a trans-
mission request is included.

[0265] Note that the examples illustrated in Figs. 16
and 17 of a configuration of a format of a frame are ex-
amples. A frame of the present technology can be con-
figured in another format that is different from the format
described above.
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[0266] <4. Others>

<Effects>

[0267] As described above, in the present technology,
AP2is caused to operate in such a way that a Data signal
including datais held by AP2, and the Data signal is trans-
mitted to STA1 when a transmission request has been
received.

[0268] By doing this, data that has failed to be demod-
ulated can be retransmitted with higher reliability.
[0269] Furthermore, by performing transmission again
from each of AP1 and AP2 to STA1, a diversity gain is
obtained, and a high SINR can be obtained.

[0270] Moreover, by transmitting a Data signal from a
plurality of APs only at the time of retransmission, the
transmission opportunity of one AP is not wasted. This
can avoid a reduction in throughput.

[0271] Furthermore, another AP holds a transmitted
Data signal, and therefore communication that aims at
sharing is not performed, and the generation of overhead
can be avoided.

[0272] Moreover, communication routes are not
switched. Therefore, connection does not need to be es-
tablished, and the generation of overhead can be avoid-
ed.

<Example of Configuration of Computer>

[0273] The series of processes described above can
be implemented by hardware, or can be implemented by
software. In a case where the series of processes is im-
plemented by software, a program that configures the
software is installed in a computer incorporated into ded-
icated hardware, a general-purpose personal computer,
or the like from a program recording medium.

[0274] Fig. 21 is a block diagram illustrating an exam-
ple of a configuration of hardware of a computer that per-
forms the series of processes described above by using
a program.

[0275] A central processingunit(CPU) 301, aread only
memory (ROM) 302, and a random access memory
(RAM) 303 are connected to each other via a bus 304.
[0276] The bus 304 is further connected to an in-
put/output interface 305. The input/output interface 305
is connected to aninputunit306 thatincludes a keyboard,
amouse, or the like, and an output unit 307 thatincludes
a display, a speaker, or the like. Furthermore, the in-
put/output interface 305 is connected to a storage 308
that includes a hard disk, a non-volatile memory, or the
like, a communication unit 309 that includes a network
interface or the like, and a drive 310 that drives a remov-
able medium 311.

[0277] Inthe computer configured as described above,
the CPU 301 loads, for example, a program stored in the
storage 308 into the RAM 303 via the input/output inter-
face 305 and the bus 304, and executes the program,
and therefore the series of processes described above
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is performed.

[0278] A program executed by the CPU 301 is record-
ed, for example in the removable medium 311, or is pro-
vided via a wired or wireless transmission medium such
as a local area network, the Internet, or digital broadcast-
ing, and is installed in the storage 308.

[0279] Note that the program executed by the compu-
ter may be a program that causes processing to be per-
formed in time series in the order described herein, or
may be a program that causes processing to be per-
formed in parallel or at a required timing such as a timing
at which calling is executed.

[0280] Note that herein a system means a set of a plu-
rality of components (apparatuses, modules (parts), or
the like), and it does not matter whether or not all of the
components are located in the same housing. Accord-
ingly, both a plurality of apparatuses that is stored in dif-
ferent housings and is connected via a network, and a
single apparatus in which a plurality of modules is stored
in a single housing are a system.

[0281] Furthermore, the effects described herein are
only illustrative and are not restrictive, and other effects
may be exhibited.

[0282] Embodiments of the present technology are not
limited to the embodiments described above, and various
changes can be made without departing from the gist of
the present technology.

[0283] For example, the present technology can em-
ploy a configuration of cloud computing in which a single
function is shared by a plurality of apparatuses via a net-
work and the plurality of apparatuses performs process-
ing in cooperation with each other.

[0284] Note that the respective steps described in the
flowcharts described above can be performed by a single
apparatus, or can be shared and performed by a plurality
of apparatuses.

[0285] Furthermore, in a case where a plurality of proc-
esses is included in a single step, the plurality of proc-
esses included in the single step can be performed by a
single apparatus, or can be shared and performed by a
plurality of apparatuses.

<Example of Combination of Configurations>

[0286] The present technology can also employ the
configurations described below.

(1) A communication control apparatus including:
atransmission control unitthat causes afirst wireless
communication apparatus to hold a Data signal in-
cluding data, and causes the first wireless commu-
nication apparatus to operate to transmit the Data
signal to a second wireless communication appara-
tus upon receipt of a transmission request.

(2) The communication control apparatus according
to (1) described above,

in which the transmission control unit causes the first
wireless communication apparatus to transmit an In-
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itiation signal including holding information for caus-
ing the first wireless communication apparatus to
hold the Data signal.

(3) The communication control apparatus according
to (2) described above,

in which the holding information includes information
that identifies the data.

(4) The communication control apparatus according
to (2) or (3) described above,

in which the holding information includes information
relating to a type and an amount of the data.

(5) The communication control apparatus according
to any of (2) to (4) described above,

in which the holding information is described in a
physical header of the Data signal.

(6) The communication control apparatus according
to any of (1) to (5) described above,

in which the transmission control unit causes the first
wireless communication apparatus to transmit a
Trigger signal for causing the Data signal to be trans-
mitted.

(7) The communication control apparatus according
to (6) described above,

in which the Trigger signal includes information re-
lating to an identifier of the Data signal.

(8) The communication control apparatus according
to (6) or (7) described above,

in which the Trigger signal includes information re-
lating to a communication scheme and resources
that are used to transmit the Data signal.

(9) The communication control apparatus according
to any of (6) to (8) described above,

in which the Trigger signal includes information re-
lating to a transmission timing of the Data signal.
(10) The communication control apparatus accord-
ing to any of (6) to (9) described above,

in which the transmission control unit requests that
a third wireless communication apparatus transmit
the Trigger signal.

(11) The communication control apparatus accord-
ing to (1) described above,

in which the transmission control unit transmits an
Initiation signal that causes the first wireless com-
munication apparatus to hold the Data signal, and
determines the Data signal to be transmitted by the
first wireless communication apparatus on the basis
of a reception result of a transmission destination.
(12) The communication control apparatus accord-
ing to (1) described above,

in which the transmission control unit transmits the
Data signal to be transmitted by the second wireless
communication apparatus, atatiming thatis identical
to a timing of the first wireless communication appa-
ratus.

(13) A communication control method performed by
a communication control apparatus, the communi-
cation control method including:

causing a first wireless communication apparatus to
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hold a Data signal including data, and causing the
first wireless communication apparatus to operate
to transmit the Data signal to a second wireless com-
munication apparatus upon receipt of a transmission
request.

(14) A wireless communication apparatus including:
atransmission unit that holds a Data signal including
data, and transmits the Data signal upon receipt of
atransmission request, on the basis of an instruction
of a communication control apparatus.

(15) The wireless communication apparatus accord-
ing to (14) described above, further including:

a reception unit that receives an Initiation signal that
has been transmitted from the communication con-
trol apparatus, the Initiation signal including holding
information for holding the Data signal.

(16) The wireless communication apparatus accord-
ing to (15) described above,

in which the reception unit holds the Data signal on
the basis of the holding information.

(17) The wireless communication apparatus accord-
ing to (16) described above,

in which the reception unit determines whether or
not the Data signal that has been transmitted from
the communication control apparatus is the Data sig-
nal including data to be held, on the basis of infor-
mation described in a physical header of the Data
signal.

(18) The wireless communication apparatus accord-
ing to any of (15) to (17),

in which the reception unit receives, from the com-
munication control apparatus, a Trigger signal in-
cluding information for causing the Data signal to be
transmitted.

(19) The wireless communication apparatus accord-
ing to

(18), in which the transmission unit transmits the Da-
ta signal on the basis of the information included in
the Trigger signal.

(20) A wireless communication method performed
by a wireless communication apparatus, the wireless
communication method including:

holding a Data signal including data, and transmitting
the Data signal upon receipt of a transmission re-
quest, on the basis of an instruction of a communi-
cation control apparatus.

(21) A wireless communication apparatus including:
ademodulatorthatreceives and demodulates a Data
signal that has been transmitted from a communica-
tion control apparatus, the Data signal including data
to be held, and receives and demodulates informa-
tion that has failed to be correctly demodulated, the
information being atleast part of information included
in the Data signal that has been transmitted from at
least one of the communication control apparatus or
another wireless communication apparatus.

(22) The wireless communication apparatus accord-
ing to (21) described above,
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in which the demodulator receives and demodulates
the information being at least part of the information
included in the Data signal that has been transmitted
from the communication control apparatus.

(23) The wireless communication apparatus accord-
ing to (21) described above,

in which the demodulator receives and demodulates
the information being at least part of the information
included in the Data signal that has been transmitted
from the other wireless communication apparatus.
(24) The wireless communication apparatus accord-
ing to (21) described above,

in which the demodulator receives the information
being at least part of the information included in the
Data signal that has been transmitted from each of
the communication control apparatus and the other
wireless communication apparatus, and combines
and demodulates a plurality of pieces of the informa-
tion.

(25) The wireless communication apparatus accord-
ing to any of (21) to (24) described above, further
including:

a transmission unit that transmits a Trigger signal
including information for causing the communication
control apparatus and the other wireless communi-
cation apparatus to transmit the information being at
least part of the information included in the Data sig-
nal.

(26) The wireless communication apparatus accord-
ing to any of (21) to (24) described above, further
including:

a transmission unit that transmits a block ack signal
including information relating to success or failure in
demodulation of the information included in the Data
signal to at least one of the communication control
apparatus or the other wireless communication ap-
paratus.

(27) A wireless communication method performed
by awireless communication apparatus, the wireless
communication method including:

receiving and demodulating a Data signal that has
been transmitted from a communication control ap-
paratus, the Data signal including data to be held,
and receiving and demodulating information that has
failed to be correctly demodulated, the information
being at least part of information included in the Data
signal that has been transmitted from at least one of
the communication control apparatus or another
wireless communication apparatus.

REFERENCE SIGNS LIST

[0287]

1 Wireless communication system

11 Wireless communication apparatus
12 Wireless communication apparatus
31 Control unit
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32

32 Power source

33 Communication unit

51 Data processing unit
52 Wireless control unit
53 Modulator/demodulator
54 Signal processing unit
55 Channel estimator

56, 56-1 to 56-N  Wireless I/F unit
57,57-1to 57-N  Amplifier

58, 58-1to 58-N  Antenna

61
62

101
111

Transmission control unit
Reception control unit

Wireless communication system
Wireless communication apparatus

Claims

A communication control apparatus comprising:
atransmission control unitthat causes afirst wireless
communication apparatus to hold a Data signal in-
cluding data, and causes the first wireless commu-
nication apparatus to operate to transmit the Data
signal to a second wireless communication appara-
tus upon receipt of a transmission request.

The communication control apparatus according to
claim 1,

wherein the transmission control unit causes the first
wireless communication apparatus to transmit an In-
itiation signal including holding information for caus-
ing the first wireless communication apparatus to
hold the Data signal.

The communication control apparatus according to
claim 2,

wherein the holding information includes information
that identifies the data.

The communication control apparatus according to
claim 1,

wherein the transmission control unit causes the first
wireless communication apparatus to transmit a
Trigger signal for causing the Data signal to be trans-
mitted.

The communication control apparatus according to
claim 4,

wherein the Trigger signal includes information re-
lating to an identifier of the Data signal.

The communication control apparatus according to
claim 4,

wherein the transmission control unit requests that
a third wireless communication apparatus transmit
the Trigger signal.

The communication control apparatus according to
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claim 1,

wherein the transmission control unit transmits an
Initiation signal that causes the first wireless com-
munication apparatus to hold the Data signal, and
determines the Data signal to be transmitted by the
first wireless communication apparatus on a basis
of a reception result of a transmission destination.

The communication control apparatus according to
claim 1,

wherein the transmission control unit transmits the
Data signal to be transmitted by the second wireless
communication apparatus, ata timing thatis identical
to a timing of the first wireless communication appa-
ratus.

A communication control method performed by a
communication control apparatus, the communica-
tion control method comprising:

causing a first wireless communication apparatus to
hold a Data signal including data, and causing the
first wireless communication apparatus to operate
to transmit the Data signal to a second wireless com-
munication apparatus upon receipt of a transmission
request.

A wireless communication apparatus comprising:
atransmission unit that holds a Data signal including
data, and transmits the Data signal upon receipt of
a transmission request, on a basis of an instruction
of a communication control apparatus.

The wireless communication apparatus according to
claim 10, further comprising:

a reception unit that receives an Initiation signal that
has been transmitted from the communication con-
trol apparatus, the Initiation signal including holding
information for holding the Data signal.

The wireless communication apparatus according to
claim 11,

wherein the reception unit holds the Data signal on
a basis of the holding information.

The wireless communication apparatus according to
claim 11,

wherein the reception unit receives, from the com-
munication control apparatus, a Trigger signal in-
cluding information for causing the Data signal to be
transmitted.

The wireless communication apparatus according to
claim 13,

wherein the transmission unit transmits the Data sig-
nal on a basis of the information included in the Trig-
ger signal.

A wireless communication method performed by a
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wireless communication apparatus, the wireless
communication method comprising:

holding a Data signal including data, and transmitting
the Data signal upon receipt of a transmission re-
quest, on a basis of an instruction of a communica-
tion control apparatus.

A wireless communication apparatus comprising:
ademodulator thatreceives and demodulates a Data
signal that has been transmitted from a communica-
tion control apparatus, and receives and demodu-
lates information that has failed to be correctly de-
modulated, the information being at least part of in-
formation included in the Data signal that has been
transmitted from at least one of the communication
control apparatus or another wireless communica-
tion apparatus.

The wireless communication apparatus according to
claim 16,

wherein the demodulator receives and demodulates
the information being at least part of the information
included in the Data signal that has been transmitted
from the another wireless communication apparatus
and has been held.

The wireless communication apparatus according to
claim 16,

wherein the demodulator receives the information
being at least part of the information included in the
Data signal that has been transmitted from each of
the communication control apparatus and the anoth-
er wireless communication apparatus, and com-
bines and demodulates a plurality of pieces of the
information.

The wireless communication apparatus according to
claim 16, further comprising:

a transmission unit that transmits a Trigger signal
including information for causing the communication
control apparatus and the another wireless commu-
nication apparatus to transmit the information being
at least part of the information included in the Data
signal.

A wireless communication method performed by a
wireless communication apparatus, the wireless
communication method comprising:

receiving and demodulating a Data signal that has
been transmitted from a communication control ap-
paratus, and receiving and demodulating informa-
tion that has failed to be correctly demodulated, the
information being atleast part of information included
in the Data signal that has been transmitted from at
least one of the communication control apparatus or
another wireless communication apparatus.
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FIG. 4 Com))

TRANSMIT Initiation SIGNAL TO WIRELESS COMMUNICATION APPARATUS 11-2 ST

TRANSMIT Data SIGNAL TO WIRELESS COMMUNICATION APPARATUS 12 912

RECEIVE BA SIGNAL FROM WIRELESS COMMUNICATION APPARATUS 12 [S13

WILL DATA ADDRESSED TO

WIRELESS COMMUNICATION APPARATUS 12
BE RETRANSMITTED?

NO

WILL INSTRUCTION TO
TRANSMIT DATA TO BE RETRANSMITTED BE ISSUED
TO WIRELESS COMMUNICATION
APPARATUS 11-27

TRANSMIT Trigger SIGNAL TO WIRELESS COMMUNICATION APPARATUS 11-2 S16

WILL DATATO BE
RETRANSMITTED BE TRANSMITTED SIMULTANEOUSLY
WITH WIRELESS COMMUNICATION
APPARATUS 11-2?

TRANSMIT Data SIGNAL INCLUDING DATA TO BE RETRANSMITTED S18

END
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FIG. 10

AP3

28

11-2



V1S
vd

¢dv

I o o

(81)elEQ

EP 3 952 392 A1

, Y LY
m (a1)yelE(Q bay 408814] m ele(q uoI3ei}iul
, _ : : : L gdy

198814]

e e
b= R

L} 9r13 Gi3 i Epd v i3

L OId

29



EP 3 952 392 A1

FIG. 12 Com)

TRANSMIT Initiation SIGNAL TO WIRELESS COMMUNICATION
APPARATUS 11-2 AND WIRELESS COMMUNICATION APPARATUS 111

S111

TRANSMIT Data SIGNAL TO WIRELESS COMMUNICATION APPARATUS 12

S112

RECEIVE BA SIGNAL FROM WIRELESS COMMUNICATION APPARATUS 12

S113

S114
WILL DATA ADDRESSED TO

WIRELESS COMMUNICATION APPARATUS 12 NO
BE RETRANSMITTED?

YES

S115
WILL INSTRUCTION TO
TRANSMIT DATA TO BE RETRANSMITTED BE ISSUED

TO WIRELESS COMMUNICATION NO

APPARATUS 11-27
YES

TRANSMIT Trigger Req SIGNAL TO WIRELESS COMMUNICATION APPARATUS

HAS Trigger SIGNAL

ADDRESSED TO LOCAL APPARATUS
BEEN RECEIVED?

TRANSMIT Data SIGNAL INCLUDING DATA TO BE RETRANSMITTED

S118

END
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FIG. 14

RECEIVE Initiation SIGNAL FROM WIRELESS | 161
COMMUNICATION APPARATUS 111

, 5162
HAS Trigger Req
SIGNAL BEEN RECEIVED FROM

WIRELESS COMMUNICATION
APPARATUS 11-17

NO

TRANSMIT Trigger SIGNAL TO WIRELESS ~ [91693

COMMUNICATION APPARATUS 11-1 AND
WIRELESS COMMUNICATION APPARATUS 11-2

END
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